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Phase III noninferiority trial examining efficacy and
safety of converting stable renal transplant recipi-
ents from twice-daily tacrolimus to a novel extended-
release once-daily tacrolimus formulation (LCPT) with
a controlled agglomeration technology. Controls main-
tained tacrolimus twice daily. The primary efficacy end-
point was proportion of patients with efficacy fail-
ures (death, graft failure, locally read biopsy-proven
acute rejection [BPAR], or loss to follow-up) within
12 months. Starting LCPT dose was 30% lower (15%
for blacks) than preconversion tacrolimus dose; tar-
get trough levels were 4–15 ng/mL. A total of 326 pa-
tients were randomized; the mITT population (n = 162
each group) was similar demographically in the two
groups. Mean daily dose of LCPT was significantly (p <
0.0001) lower than preconversion tacrolimus dose at
each visit; mean trough levels between groups were
similar. There were four efficacy failures in each group;
safety outcomes were similar between groups. Fre-
quency of premature study drug discontinuation was
LCPT: 12% versus tacrolimus twice daily: 5% (p =
0.028). LCPT demonstrated noninferiority to tacrolimus
twice daily in efficacy failure rates. LCPT may offer a
safe and effective alternative for converting patients
to a once-daily formulation. Compared to currently
available tacrolimus formulation, LCPT requires lower
doses to achieve target trough levels.
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Introduction

Tacrolimus capsules (Prograf R©, Astellas Pharma US, Inc.)
are indicated for the prophylaxis of organ rejection
in patients receiving liver, kidney or heart transplants.
Tacrolimus twice daily has proven to be highly effective in
preventing acute rejection after kidney transplantation (1)
and as such is widely used as part of the immunosup-
pression regimen for kidney transplant recipients. The lat-
est OPTN data indicated that 89.7% of kidney transplant
recipients transplanted in 2009 received tacrolimus prior
to hospital discharge and that at 1 year posttransplanta-
tion, 90.0% of patients (transplanted in 2008) were on
tacrolimus (2).

Pharmacodynamic studies have revealed that, depending
on the time following transplantation, maintaining whole-
blood tacrolimus trough levels between 4 ng/mL and
15 ng/mL provides sufficient protection against acute rejec-
tion and limits the occurrence of adverse events (AE) (3,4).
The management of tacrolimus blood levels is complicated
by variable patient absorption, interaction with food and
concomitant medications, and the relatively low bioavail-
ability of tacrolimus from the tacrolimus twice-daily formu-
lation (17 ± 10%) in adult kidney transplant patients (5).
Taken together, this may lead to variable drug exposure
and high intraindividual variability, which may be associated
with inferior outcomes (6). In addition, twice-daily dosing
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Figure 1: Study design.

is not optimal as multiple-daily dosing is associated with
increased risk for nonadherence (7–9), which can lead to
acute rejection (10) and, in serious cases, graft failure (11).

An extended-release formulation of tacrolimus designed
for once-daily administration (LCP-TacroTM tablets [LCPT],
Veloxis Pharmaceuticals, Hørsholm, Denmark) has been
developed utilizing a proprietary drug delivery technol-
ogy (MeltDose R©, Veloxis Pharmaceuticals, Hørsholm, Den-
mark), which is designed to improve the bioavailability of
drugs with low water solubility. This technology decreases
a drug’s particle size to become individual molecules,
(“solid solution”) the most bioavailable form of the drug.
Tacrolimus in LCPT is homogenously embedded in a
vehicle system which in turn is homogenously distributed
in the tablet matrix. Specifically, the controlled agglomera-
tion of LCPT results in a granulate directly compressed into
a tablet. LCPT is designed to deliver the dose throughout
the GI tract, providing stable consistent absorption over
the full day. Phase II studies of de novo and stable renal re-
cipients showed reliable pharmacokinetic (PK) parameters
with approximately 30% better bioavailability, only a few
treatment failures, and a good safety profile (data on file).
AUC24 and Cmin correlation coefficients after 7 and 14 days
for de novo and converted patients were ≥0.86, demon-
strating a robust correlation between LCPT tacrolimus ex-
posure and trough levels. The primary objective of this
study was to evaluate the efficacy and safety of LCPT
tablets when used to replace tacrolimus twice-daily cap-
sules for maintenance immunosuppression in adult renal
transplant patients.

Methods

The methods are briefly summarized below with a complete description
available as Supporting files available online.

Study design and conduct, patient population and study drug

dosing

This was a two-armed, parallel group, prospective, randomized, open-label,
multicenter, phase III, controlled, noninferiority trial (Multicenter Evaluation

of LCPT Tablets [MELT trial]; ClinicalTrials.gov: NCT00817206) (Figure 1).
Institutional Review Board approval was obtained at each participating cen-
ter, and informed consent was obtained from all patients. The study was
undertaken in accordance with the ICH Harmonized Tripartite Guidelines for
Good Clinical Practice and conformed to the Declaration of Helsinki.

The study took place between December 23, 2008 and February 7, 2011
at 47 sites (n = 33 US, n = 14 Europe). Stable adult (≥18 years) male
and female recipients of a living or deceased donor kidney transplant be-
tween 3 months and 5 years before screening, on a stable tacrolimus dose
with tacrolimus trough levels within 4–15 ng/mL, who met inclusion crite-
ria were randomly assigned to be converted from tacrolimus twice daily
to LCPT or to remain on maintenance therapy with tacrolimus twice daily.
Initial dosing of LCPT was 0.7 times the total daily dose of tacrolimus twice
daily being taken by the patient before conversion, due to higher bioavail-
ability (12,13). Because black patients require higher doses of tacrolimus
to achieve comparable blood concentrations to nonblacks’ (14), and based
on preliminary data with LCPT (data on file), black patients were converted
using a 0.85 conversion multiplier. All subsequent study drug dose adjust-
ments were based on clinical assessment of the patient and maintenance
of target tacrolimus whole blood trough levels within the predefined range
of 4–15 ng/mL.

Study endpoints

The primary efficacy endpoint was proportion of patients with efficacy fail-
ures (death, graft failure, locally read BPAR (Banff grade ≥1A), or lost to
follow-up) within 12 months in the mITT population (i.e. all patients who
received ≥1 dose of study drug).

Secondary efficacy endpoints included efficacy endpoints assessed after 6
months included; incidence of efficacy failure in the per protocol (PP; all ITT
patients who completed the study without any major protocol deviations)
set; incidence of individual components of the composite efficacy endpoint;
incidence of steroid-resistant acute rejection and clinically suspected and
treated rejection episodes, severity grades of the first episode of BPAR
(Banff grade) and incidence of premature discontinuation of randomly as-
signed study drug.

The primary safety assessment was the differences between treatment
groups at month 12 in the incidence of AEs and the incidence of predefined
potentially clinically significant laboratory measures (fasting plasma glucose
≥200 mg/dL; platelet count <100 × 109 cells/L; white blood cell count <2.0
× 109 cells/L; aminotransferases ≥100 U/L; total cholesterol ≥300 mg/dL;
low-density lipoprotein cholesterol ≥200 mg/dL; triglycerides ≥500 mg/dL
and eGFR <30 mL/min.
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Figure 2: Patient disposition.

Secondary safety endpoints included: the mean change from baseline in
estimated creatinine clearance (Cockcroft-Gault) and eGFR; incidence of
any opportunistic infection or malignancy within 12 months; the proportion
of patients with hemoglobin A1c (HbA1c) ≥6.5%; change from baseline in
HbA1c; change from baseline in protein:creatinine ratio; mean daily dose of
study drug and whole blood trough tacrolimus level at each study visit and
incidence of new onset diabetes (NODM) within 6 months and 12 months
(post hoc analysis utilizing 2010 ADA criteria [15]).

Statistical analyses

The noninferiority evaluation for the primary efficacy endpoint was based on
the two-sided 95% CIs for the difference (LCPT–tacrolimus twice daily) in
the efficacy failure rates between the treatment groups. If the upper bound
of the 95% CI for the difference in efficacy failure rates was less than 9%,
then LCPT was to be considered noninferior to tacrolimus twice daily in
efficacy failure rate. At each visit, descriptive statistics were summarized
by the treatment groups. The Fisher exact test was used to compare cat-
egorical data between the groups and one-way analysis of variance was
used to compare continuous data between the groups. The Paired sample
t-test was used to compare change from baseline within a group. Post hoc
by race (black vs. nonblack subjects) analysis was performed on efficacy
parameters and reported adverse events.

Results

Patient disposition and baseline characteristics
A total of 409 patients were enrolled into the study,
of which 83 were screen failures and not randomly as-
signed to study treatment. Overall, 326 patients were ran-

domly assigned to the study, 163 patients in each treat-
ment group, and 296 patients completed the 12-month
treatment period (LCPT, n = 142; tacrolimus twice daily,
n = 154). One patient in each treatment group was ran-
domly assigned and not dosed; thus, a total of 324 pa-
tients (99.4%) were included in the mITT set, 162 in each
treatment group (Figure 2).

Demographic characteristics were similar across both
treatment groups. The patient population was predomi-
nately white (72.7%) and male (67.2%); mean age was
50.3 years. Blacks comprised 21% of the randomized sam-
ple (n = 69) (Table 1).

Immunosuppression
Mean (SE) tacrolimus daily dose at baseline prior to con-
version was 6.09 ± 0.31 mg in the LCPT group and 5.34 ±
0.26 mg in the tacrolimus twice-daily group (p = 0.06). On
average, the reductions in total daily dose were greater in
the LCPT group than the Prograf group. Within groups, the
reductions in total daily dose (both the mean and percent
change from baseline) were highly significant in the LCPT
group, whereas the Prograf group showed only slight re-
ductions. The mean daily dose over the 12-month study
period was approximately 20% lower compared to base-
line for LCPT and fell approximately 3.6% in the tacrolimus
twice-daily group. For week 1 the mean (SE) daily dose
was 4.6 (0.23) for LCPT and 5.3 (0.26) for tacrolimus twice
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Table 1: Patient demographics and baseline characteristics—mITT set

LCPT Tacrolimus twice daily
N = 162 N = 162 p-Value

Age (years), mean (SD) 50.4 (11.75) 50.3 (13.46) 0.965
Sex 0.098

Male 116 (71.6%) 101 (62.3%)
Female 46 (28.4%) 61 (37.7)

Race 0.836
White 120 (74.1%) 116 (71.6%)
Black 35 (21.6%) 34 (21.0%)
Asian 3 (1.9%) 3 (1.9%)
Other 4 (2.5%) 9 (5.5%)

Previous rejection for the current
graft, n (%)

20 (12.3%) 23 (14.2%) 0.744

Donor type 0.244
Living 62 (38.3%) 51 (31.5%)
Deceased 100 (61.7%) 111 (68.5%)

Number of HLA mismatches 0.539
0 15 (9.3%) 15 (9.3%)
1 10 (6.2%) 8 (4.9%)
2 18 (11.1%) 11 (6.8%)
≥3 119 (73.5%) 128 (79.0%)

Subjects who had a previous
transplant other than the
current transplant, n (%)

22 (13.6%) 19 (11.7%) 0.739

Pretransplant diabetes, n (%) 63 (38.9%) 59 (36.4%) 0.647
PRA (%), mean (SD) 10.4 (24.09) 8.9 (19.47) 0.567
Preconversion Prograf total daily

dose (mg)
6.1 (3.90) 5.3 (3.35) 0.063

PRA (%), median 0 0
PRA <5%, n (%) 106 (65.4%) 100 (61.7%)
Months from transplant to

enrollment, mean (SD)
25.9 (16.7) 22.1 (15.2) 0.034

HLA = human leukocyte antigen; PRA = panel-reactive antibody.

Table 2: Mean tacrolimus daily dose (mg) and tacrolimus trough levels (ng/mL)

Mean (SE) tacrolimus daily dose (mg) Mean (SD) tacrolimus trough level (ng/mL)

p- Tacrolimus p- Tacrolimus
LCPT Value1 twice daily Value1 LCPT twice daily

Baseline 6.1 (0.31) 5.3 (0.26) 5.67 (2.24) 5.78 (1.94)
Week 1 4.6 (0.23) <0.0001 5.3 (0.26) 0.7120 5.41 (2.43) 5.61 (1.83)
Week 2 4.7 (0.24) <0.0001 5.3 (0.26) 0.7338 5.46 (1.99) 5.45 (1.72)
Week 4 4.7 (0.24) <0.0001 5.2 (0.26) 0.2967 5.48 (1.98) 5.54 (1.48)
Week 6 4.8 (0.25) <0.0001 5.2 (0.25) 0.1651 5.49 (1.85) 5.41 (1.48)
Week 8 4.8 (0.25) <0.0001 5.2 (0.25) 0.1407 5.45 (1.77) 5.41 (1.63)
Month 3 4.8 (0.26) <0.0001 5.1 (0.25) 0.0228 5.63 (1.94) 5.24 (1.41)
Month 4 4.8 (0.27) <0.0001 4.9 (0.24) 0.0003 5.64 (1.90) 5.14 (1.40)
Month 6 4.7 (0.27) <0.0001 4.9 (0.24) <0.0001 5.27 (1.80) 5.35 (1.53)
Month 9 4.7 (0.27) <0.0001 4.8 (0.24) <0.0001 5.18 (1.56) 5.28 (1.80)
Month 12 4.5 (0.26) <0.0001 4.8 (0.25) <0.0001 5.19 (1.99) 5.07 (1.30)
Overall TDD 4.7 (0.25) 4.9 (0.23)
Overall CFB (%) −19.6 (2.74) −3.6 (1.92)
1Paired sample t-test for change from baseline.
TDD = total-daily dose; CFB = change from baseline.

daily while mean (SD) tacrolimus trough levels were 5.41
(2.43) and 5.61 (1.83) respectively. At each study visit, the
mean daily dose of LCPT was significantly lower than pre-
conversion tacrolimus dose (p < 0.0001) (Table 2). Mean
tacrolimus trough levels were similar between the groups

throughout the study and were within the target range
(Table 2 and Figure 3). Immediately postconversion week
1 (days 1–9), 17% of LCPT patients and 13% of tacrolimus
twice-daily patients had at least one dose adjustment. Of
those, 15% (LCPT) versus 9% (tacrolimus twice daily) of
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Figure 3: Mean tacrolimus trough levels and mean tacrolimus daily dose during study.

adjustments were done based on trough levels ≥25% out-
side of the preconversion trough.

The proportion of patients requiring at least one dose ad-
justment was LCPT, 80.2%, and tacrolimus twice daily,
67.9%; the mean (SE) number of dose adjustments per
patient was LCPT, 2.0 (0.15), and tacrolimus twice daily,
1.7 (0.14).

Mean (SD) daily dose for blacks was greater than that for
nonblacks; among blacks the mean daily dose was sim-
ilar between the LCPT (blacks: 7.6 mg [3.3]; nonblacks:
3.9 mg [2.5]) and tacrolimus twice daily (blacks: 7.3 mg
[3.9]; nonblacks: 4.5 mg [2.5]) groups. Mean tacrolimus
trough levels were similar between groups and within the
target throughout the study.

Primary efficacy endpoint
The primary efficacy failure rate was 2.5% (n = 4) for both
the LCPT and tacrolimus twice-daily groups; the 95% CI for
the treatment difference was −4.21%, 4.21%; the upper
bound was well below the prespecified 9.0% noninferiority
margin.

For centrally read biopsies, the efficacy failure rate was
lower for LCPT (n = 3, 1.9%) than for tacrolimus twice

daily (n = 6, 3.7%), and the treatment difference (95% CI)
was −1.85% (−6.51%, 2.30%), which was not significant
(Table 3).

Efficacy endpoints among blacks (post hoc analysis)
Among blacks the overall efficacy failure rate based on
locally read biopsies was lower for LCPT (0%) than for
tacrolimus twice daily (n = 2, 5.88%; treatment difference
[95% CI]: −5.88% [−13.79, 2.03%]). By central reading, ef-
ficacy failure was LCPT: n = 0 versus tacrolimus twice daily
n = 3 (treatment difference [95% CI]: −8.82% [−18.36,
0.71%]).

Secondary efficacy endpoints
Frequency of premature discontinuation of study drug
within 12 months, though significantly (p = 0.028) greater
in the LCPT (n = 20 patients) versus tacrolimus twice-daily
(n = 8) group, was low in both groups. Incidences of ef-
ficacy failure, graft loss or death or acute rejection within
6 months were not frequent and were similar between
the drug groups. Efficacy failure within 12 months in the
PP set was similarly infrequent in both groups (LCPT,
n = 1; tacrolimus twice daily, n = 2).

Patient survival at 12 months was 98.8% and 99.4% for
the LCPT and tacrolimus twice-daily treatment groups,
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Table 3: Primary efficacy results, LCPT vs. tacrolimus twice daily—
mITT set

Local pathology
reading—primary efficacy endpoint

LCPT∗ Tacrolimus twice
(n = 162) daily∗ (n = 162)

Efficacy failure, n (%) 4 (2.5) 4 (2.5)

Treatment difference
(95% CI)

0% (−4.2,+4.2)

p-Value >0.999
Individual efficacy

components
Death, n (%) 2 (1.2) 1 (0.6)
Graft loss, n (%) 0 (0.0) 0 (0.0)
Lost to f/u, n (%) 0 (0.0) 1 (0.6)
BPAR, n (%) 2 (1.2) 2 (1.2)

Central pathology reading

Tacrolimus
LCPT∗ twice daily

BPAR, n (%) 1 (0.6) 4 (2.5)
p-Value 0.371
∗Modified intent-to-treat (mITT): received one dose of study drug;
the prespecified noninferiority margin was 9%.

respectively, and no statistically significant difference was
observed between the two treatments. Death censored
graft survival at 12 months was 100.0% for both treat-
ments.

Safety
The incidence of AEs was similar between the LCPT and
tacrolimus twice-daily treatment groups. Overall, 268 pa-
tients (82.7%) experienced 1270 treatment-emergent AEs,
135 (83.3%) in the LCPT group and 133 (81.6%) in the
tacrolimus twice-daily group (Table 4). The most frequently
reported treatment-emergent AEs included diarrhea, uri-
nary tract infection (UTI), increased blood creatinine, na-
sopharyngitis, headache, upper respiratory tract infection,
peripheral edema and hypertension. All of these events
occurred in both treatment groups (Table 5).

Serious AEs (SAE) were reported for 36 patients (22.2%) in
the LCPT group, and 26 patients (16.0%) in the tacrolimus
twice-daily group. During the study, two patients in the
LCPT group died of cardiac arrest. Neither of these deaths
was suspected to be related to study drug. Additionally,
two patients died during the follow-up period, both of
whom were discontinued from the study due to AEs:
one patient in the LCPT group died of cardiac arrest ap-
proximately 4 months after discontinuing the study (out-
side of 12-month reporting period) and one patient in the
tacrolimus twice-daily group died of lung cancer approxi-
mately 7 months after discontinuing the study (within the
12-month reporting period). The most frequently reported
SAE was UTI (LCPT, n = 3, 1.9%; tacrolimus twice daily, n =
4, 2.5%). Most SAEs were not suspected to be related to

study drug. Most patients with SAEs had tacrolimus trough
levels within the therapeutic range.

Fifteen AEs in 15 patients (4.6%) led to discontinuation
of study treatment, 13 events in 13 patients (8.0%) in
the LCPT group and two events in 2 patients (1.2%)
in the tacrolimus twice-daily group. Four of the events
leading to discontinuation that occurred in patients in
the LCPT group were suspected to be related to study
drug as follows: grade 2 drug level fluctuating, grade 3
abnormal renal function test, grade 2 pain in extremity
and grade 1 toxic nephropathy. Almost all patients who
discontinued study drug due to an AE had tacrolimus
trough levels within the protocol specified normal range
(Figure 4). The AEs leading to discontinuation did not
show any trend in terms of type of event or timing of
event. Most patients experienced treatment-emergent
AEs that were mild (75.9% overall, 76.5% and 75.3% in
the LCPT and tacrolimus twice-daily groups, respectively)
or moderate (42.0% overall, 43.2% and 40.7% in the
LCPT and tacrolimus twice-daily groups, respectively) in
severity. Thirty-one events in 19 patients (11.7%) in the
LCPT group and 20 events in 9 patients (5.6%) in the
tacrolimus twice-daily group were considered severe.
The majority of the patients experienced events that were
not suspected to be related to study drug (Table 5).

As displayed in Table 4, there were no significant dif-
ferences between the LCPT and tacrolimus twice-daily
groups in predefined potentially clinically significant lab-
oratory measures, incidence of NODM, opportunistic in-
fection or malignancies. Mean change from baseline in es-
timated creatinine clearance and GFR was minimal for both
LCPT and tacrolimus twice daily, and the results were sim-
ilar for both treatments (Figure 5). Among blacks, 88.6%
(n = 31) of patients in the LCPT group and 97.1% (n = 33) in
the tacrolimus twice-daily group experienced at least one
treatment-emergent AE; 28.6% (n = 10) of black patients
in the LCPT group and 20.6% (n = 7) in the tacrolimus
twice-daily group experienced at least one SAE.

Discussion

The results reported here are from the first phase III trial to
examine the efficacy and safety of converting stable kid-
ney transplant recipients to LCPT from tacrolimus twice
daily. This open-label, randomized study in 324 stable kid-
ney transplant recipients demonstrated that patients can
be successfully converted from tacrolimus twice daily to
LCPT, while maintaining efficacy and safety. By local pathol-
ogy and central reading, the rates of efficacy failure were
equivalent between the groups.

This was a noninferiority study focused on a composite ef-
ficacy failure endpoint. LCPT provided excellent rejection
prophylaxis in a once-daily formulation. Data from phase
II studies have shown that LCPT is associated with an
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increase in bioavailability (12,13). The increased bioavail-
ability has the potential to result in lower drug dosages
needed to achieve equivalent therapeutic drug levels.
As expected, the required total daily LCPT dose was
about 20% lower than preconversion tacrolimus twice-
daily dose, while drug levels were stable. Thus, the con-
version factor of 0.7 and 0.85 for blacks was adequate
to counteract the expected higher bioavailability of LCPT,
and the conversion process was safe. Throughout the
study, the mean daily LCPT dose was constantly lower
than the dose of tacrolimus twice daily administered,

while drug levels were similar and within target range.
Again, this observation is consistent with LCPT having
a consistently greater bioavailability of tacrolimus. In ad-
dition to the potential for a lower tacrolimus dose with
LCPT, LCPT tablets have an advantageous once-a-day dos-
ing. Multiple daily dosing can contribute to lack of ad-
herence (7–9,16), and posttransplant drug regimens are
often associated with high pill burden. Importantly, lack
of adherence is common in transplant recipients (17–19),
and a recently published paper reported nonadherence
to be a major contributor to graft failure (20) and one
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Table 4: Primary and secondary safety results, LCPT versus
tacrolimus twice daily

Tacrolimus
LCPT twice daily p-

N = 162 N = 162 Value

Primary safety endpoints
Number (%) of patients

with TEAEs1
135 (83.3%) 133 (82.1%)

incidence of predefined
potentially clinically
significant laboratory
measures
Fasting plasma

glucose ≥200 mg/dL,
new-onset/atrisk (%)

19/156 (12.2%) 10/149 (6.7%) 0.120

Platelet count <100
× 109 cells/L

0/161 (0.0%) 0/162 (0.0%) N/A

White blood cell
(WBC) count <2.0 ×
109 cells/L

1/161 (0.6%) 1/162 (0.6%) >0.999

Aminotransferases
≥100 U/L

2/160 (1.25%) 1/162 (0.6%) 0.621

Total cholesterol
≥300 mg/dL

4/161 (2.5%) 1/162 (0.6%) 0.214

Low-density
lipoprotein (LDL)
cholesterol ≥200
mg/dL

2/162 (1.2%) 1/162 (0.6%) >0.999

Triglycerides ≥500
mg/dL

2/160 (1.25%) 0/161 (0.0%) 0.248

eGFR <30 mL/min 5/162 (3.1%) 5/159 (3.1%) >0.999
Secondary safety

endpoints
Incidence of NODM

within 6 months,
new-onset/at-risk (%)

7/90 (7.78%) 8/95 (8.42%) 1.000

Incidence of NODM
within 12 months,
new-onset/at-risk (%)

9/90 (10.00%) 10/95 (10.53%) 1.000

Incidence of
opportunistic
infection within 12
months, n (%)

9 (5.6%) 10 (6.2%) >0.999

Incidence of malignancy
within 12 months,
n (%)

8 (4.9%) 9 (5.6%) >0.999

All analyses based on the mITT set; NODM: new-onset diabetes
mellitus (fasting plasma glucose ≥126 mg/dL, HbA1c >6.5% at
least 3 months after randomization, insulin requirement for ≥30
days, or need for an oral hypoglycemic agent in patients with no
prior medical history consistent with diabetes); TEAE: treatment
emergent adverse event.
1Any AE that started after the first dose and within 30 days of the
final dose of study drug; at-risk patients are the patients whose
laboratory values at baseline do not meet the predefined abnormal
criteria.

of the barriers to improving long-term kidney transplant
outcomes.

In this study we found that safety outcomes were similar
between the groups and consistent with that expected in

Table 5: Summary of adverse events, LCPT versus tacrolimus
twice daily

Tacrolimus
LCPT twice daily

N = 162 N = 162

Number of TEAEs 699 571
Number of TEAEs suspected of

being related to study drug
50 (7.1%) 32 (5.6%)

Number of patients with at least
1 TEAE

135 (83.3%) 133 (82.1%)

TEAEs occurring in ≥5% of
patients

Diarrhea 22 (13.6%) 15 (9.3%)
UTI 14 (8.6%) 22 (13.6%)
Blood creatinine increased 20 (12.3%) 14 (8.6%)
Nasopharyngitis 15 (9.3%) 18 (11.1%)
Headache 15 (9.3%) 11 (6.8%)
Upper respiratory infection 12 (7.4%) 14 (8.6%)
Edema peripheral 11 (6.8%) 10 (6.2%)
Hypertension 7 (4.3%) 10 (6.2%)

Number of serious TEAEs
(STEAE)

52 42

Number of STEAEs suspected of
being related to study drug

4 (2.5%) 4 (2.5%)

Number of patients with at least
one STEAE

36 (22.2%) 26 (16.0%)

Treatment emergent is defined as any AE that started after first
dose and within 30 days of the final dose of study drug.

a kidney transplant population. There was a greater fre-
quency of premature discontinuations in the LCPT group
(12%) versus the tacrolimus twice-daily group (5%). How-
ever, the frequency of premature discontinuations from
LCPT was low compared to that which has been reported
from other conversion trials that included maintenance re-
nal transplant recipients (21,22). Regarding the difference
in drop-out rates between LCPT and tacrolimus twice daily,
it is worthwhile to consider the trial design. All patients in
the MELT trial were on and tolerating a stable dose of
tacrolimus twice daily prior to randomization into the trial.
Furthermore, tacrolimus twice-daily represents a compo-
nent of the “gold standard” immunosuppressive regimen
in kidney transplant with 90% of all kidney transplant re-
cipients in the United States treated with tacrolimus at the
time of discharge from the hospital. The MELT study was
open-label; patients on LCPT and experiencing an AE could
be switched to tacrolimus. Tacrolimus twice-daily treated
patients experiencing an AE may not have had an accept-
able alternative regimen. It is therefore possible that the
threshold for discontinuing tacrolimus twice-daily patients
from the study was higher than the threshold for discontin-
uing LCPT patients. This, in the absence of any pattern in
terms of type of event, tacrolimus trough levels, or timing
of the events may act to mitigate concerns regarding the
numeric imbalance in these events, and any new drug will
likely have higher discontinuation rates. There were a total
of four deaths, two of which were not treatment-emergent
events. No deaths were considered related to study drug;
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three were cardiac deaths that occurred in LCPT patients
with preexisting cardiac disease and one was due to can-
cer in a tacrolimus twice-daily treated patient. LCPT suc-
cessfully demonstrated noninferiority to tacrolimus twice
daily in efficacy failure rates in this study with lower doses
(∼20% less) of LCPT compared to tacrolimus twice daily.
The incidence of AEs, renal function, and the results of
other safety evaluations were similar between the two
treatment groups in this patient population, and no un-
expected toxicity was observed. The results of this study
also demonstrate that stable black kidney transplant recip-
ients, a transplant patient population at increased risk of
treatment failures, can be safely converted from tacrolimus
twice daily to LCPT.

The novel drug delivery technology that improves bioavail-
ability, together with extended drug release has resulted
in a novel once-daily dosing version of tacrolimus. The
results presented here confirm the higher bioavailability
along with the previously reported differences in PK pa-
rameters. Our study provides evidence for a safe conver-
sion from tacrolimus twice daily to the novel once-daily
dosing regimen and suggests that LCPT is a safe and ef-
fective alternative to currently available tacrolimus in kidney
transplantation. In addition, a once-daily tacrolimus dosing
regimen could improve patient adherence. A large interna-
tional phase III study is currently ongoing to assess safety,
efficacy and PK of LCPT in the de novo kidney transplant
setting.
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